Introduction
============

The onset of depression and anxiety during the antenatal stage of pregnancy is prominent ([@b1-etm-0-0-9011],[@b2-etm-0-0-9011]). According to the World Health Organization, it is a substantial public and mental health concern for women of childbearing age ([@b3-etm-0-0-9011],[@b4-etm-0-0-9011]). Recent epidemiological studies suggest that approximately 15% of all pregnant women worldwide suffer from depression and anxiety-related disorders ([@b5-etm-0-0-9011],[@b6-etm-0-0-9011]). These levels have been reported to be even higher in low- and middle-income countries ([@b7-etm-0-0-9011],[@b8-etm-0-0-9011]).

Studies suggest a wide array of underlying pathophysiological mechanisms that may predispose the onset of these psychological disorders ([@b9-etm-0-0-9011],[@b10-etm-0-0-9011]). For instance, Leung and Kaplan ([@b9-etm-0-0-9011]) suggested pregnancy-induced changes in the maternal hormones, hypothalamus-pituitary axis (HP-axis), and levels of cortisol to be the main biological mechanisms behind the development of depression and anxiety. Meltzer-Brody ([@b11-etm-0-0-9011]) supported these outcomes and reported that changes in the level of hormones such as estrogen, estradiol, thyroxine, thyroid stimulation hormone, or prolactin, particularly during the third trimester, may lead to an HP-axis shift ([@b12-etm-0-0-9011],[@b13-etm-0-0-9011]). Furthermore, changes in epigenetic mechanisms, i.e., gene methylation due to varying antenatal conditions have been shown to act as a supplementary co-factor promoting depression and anxiety ([@b14-etm-0-0-9011],[@b15-etm-0-0-9011]). Similarly, a range of environmental ([@b16-etm-0-0-9011]), and socioeconomic factors ([@b17-etm-0-0-9011]), have been suggested to act as additional precursors for the development of these psychological disorders.

Depression and anxiety have been reported to impart a wide range of negative implications on maternal, fetal health outcomes ([@b18-etm-0-0-9011]). In terms of maternal health, high levels of antenatal anxiety (fear of childbirth) have been associated with higher incidences of surgical interventions ([@b19-etm-0-0-9011]), premature delivery ([@b20-etm-0-0-9011]), and pregnancy-related complications ([@b18-etm-0-0-9011]). In addition, a positive correlation was reported between the onset of antenatal depression with higher levels of postnatal depression and child-rearing stress ([@b21-etm-0-0-9011]). Existing studies have also reported a proportional relationship between these antenatal psychological disorders with fetal complications, such as inhibited fetal growth and hyperactivity ([@b22-etm-0-0-9011],[@b23-etm-0-0-9011]). Moreover, higher levels of anxiety and depression during pregnancy have also been reported to adversely impact maternal-fetal attachment and neonatal mental development ([@b24-etm-0-0-9011]).

Despite previous medical advancements and the development of numerous novel interventions ([@b25-etm-0-0-9011]), epidemiological studies show no sign of decline in the onset of depression and anxiety during the antenatal stage of pregnancy ([@b26-etm-0-0-9011]). The main reason behind this could be negligence. In their review, Atif *et al* ([@b27-etm-0-0-9011]) mentioned that primary health care programs tend to focus more on maternal physical health as compared to mental health. The authors added that this prevalence was highest in developing countries where the treatment gap for managing antenatal depression and anxiety is as high as 85% ([@b28-etm-0-0-9011]). Conventionally, psychotherapeutic interventions are considered as front-line management approaches to alleviate depression and anxiety during the antenatal stage of pregnancy ([@b29-etm-0-0-9011]). However, scarcity of expert health care personnel and financial resources hinder the application of these interventions in middle- and low-income settings ([@b30-etm-0-0-9011]). Recent evidence promotes the use of non-specialist personnel for administering these interventions ([@b30-etm-0-0-9011]).

Taking this into consideration the use of midwife-supported psychotherapy has garnered a lot of attention ([@b31-etm-0-0-9011],[@b32-etm-0-0-9011]). Midwifery is an integral component of an obstetric care unit in low-, middle- and high-income countries ([@b33-etm-0-0-9011]). The approach has been reported to influence maternal and neonatal health-related outcomes during pregnancy ([@b33-etm-0-0-9011]). Previous findings suggest that the intricate midwife-mother-child bonding ([@b36-etm-0-0-9011]), cultural competence ([@b37-etm-0-0-9011]), community embeddedness ([@b38-etm-0-0-9011]), and cost-effectiveness ([@b33-etm-0-0-9011]), are potential underlying reasons making this approach successful ([@b31-etm-0-0-9011],[@b39-etm-0-0-9011]). Nevertheless, to date and to the best of our knowledge, no systematic review or meta-analysis has attempted to synthesize the evidence evaluating the effects of midwife-supported psychotherapy on depression and anxiety during the antenatal stage of pregnancy. Such an attempt would be useful for primary healthcare providers to determine best practice evidence for developing effective interventions for antenatal psychological care.

Therefore, in this present systematic review and meta-analysis, we aim to assess the role of midwife-supported psychotherapy on antenatal depression, anxiety, and maternal health-status outcome.

Materials and methods
=====================

This systematic review and meta-analysis was carried in adherence to PRISMA guidelines ([@b40-etm-0-0-9011]). A PRISMA checklist is provided in [Table SI](#SD1-etm-0-0-9011){ref-type="supplementary-material"}.

### Data search strategy

We searched four academic databases (MEDLINE, CENTRAL, EMBASE and Scopus) from January 1960 until December 2019 using MeSH keywords: 'antenatal', 'pregnancy', 'perinatal', 'before-birth', 'pre-birth', 'psychotherapy', 'counselling', 'cognitive therapy', 'behavioral therapy', 'cognitive behavioral therapy', 'CBT', 'psychoeducation', 'interpersonal therapy', 'crisis oriented therapy', 'midwifery', 'midwife', 'nurse midwife', 'anxiety', 'depression', 'fear of birth', 'fear of child birth'. In addition, we screened the bibliography of the included studies for any additional relevant study.

Inclusion criteria for the studies were: i) Studies evaluating the efficacy of midwife-supported psychotherapy on depression, anxiety and health-status outcome during the antenatal stage of pregnancy. ii) Studies evaluating pregnant women in the antenatal stage of pregnancy. iii) Studies evaluating the depression, anxiety and/or maternal health-status outcome through a valid and reliable assessment method (e.g., State trait anxiety inventory, Edinburg perinatal depression scale, fear of birth scale, pregnancy worry and stress questionnaire, Wijma delivery expectancy scale, and EuroQol). iv) Studies were randomized controlled trials, quasi-randomized controlled trials, controlled clinical trials, prospective observational trials with control groups, or retrospective trials. v) Studies published in peer-reviewed scientific journals, conferences. vi) Studies published in English language.

The selection procedure was independently replicated via two reviewers to avoid biasing. Data extracted from the included studies were: authors, sample description (sex, age), method of assessment, intervention, comparator, stage of assessment and outcome measures. In the articles where quantitative data outcomes were incomplete or not mentioned the reviewers made attempts to contact respective corresponding authors for additional data.

### Quality assessment

Risk of bias in the included studies was assessed by Cochrane\'s risk of bias assessment tool for randomized controlled trials and non-randomized controlled trials, i.e., ROBINS-I ([@b41-etm-0-0-9011],[@b42-etm-0-0-9011]). The included studies were independently appraised via two reviewers. The appraisal was performed based on the presence of low, high or unclear risk of bias. The thresholds for interpretation of Cochrane\'s risk of bias assessment tool according to the Agency for Healthcare Research and Quality standards was: good quality (all criteria are attained), fair quality (one high-risk criteria or two unclear criteria) or poor quality (two or more criteria attained with high risks). Inadequate randomization, concealment of allocation and reporting of selective outcomes were considered as major threats for biasing ([@b43-etm-0-0-9011]). In cases of ambiguity, discussions were held between the reviewers until a consensus was reached. Moreover, a level of evidence analysis based on the Center for Evidence-Based Medicine outcome was reported based on the type of included studies ([@b44-etm-0-0-9011]).

### Data analysis

A within group meta-analysis of the included studies was carried out using CMA (Comprehensive Meta-analysis version 2.0) ([@b45-etm-0-0-9011]). The data were distributed and separately analyzed for depression, anxiety, and maternal health-status outcomes. A meta-analysis was conducted based on the random effects model ([@b46-etm-0-0-9011]). The effect sizes are reported as weighted Hedge\'s g. The threshold for interpreting the weighted effect sizes were: ≤0.2, small effect; ≤0.5, medium effect; and ≥0.8, large effect ([@b47-etm-0-0-9011]). Heterogeneity was assessed using computing I^2^ statistics. The threshold for interpreting heterogeneity was: 0-25% with negligible heterogeneity; 25-75% with moderate heterogeneity; and ≥75% with substantial heterogeneity ([@b48-etm-0-0-9011]). Sensitivity analyses were performed in cases where substantial sources of heterogeneity persisted ([@b49-etm-0-0-9011]). In the present meta-analysis, based on the presence or absence of inadequate randomization methods in the studies, the results were included or excluded. For each evaluated parameter details of weighted effect size, 95% confidence intervals (CIs), level of significance and heterogeneity were duly reported. In addition, publication bias was analyzed by performing the trim and fill procedure ([@b50-etm-0-0-9011]). This non-parametric method estimates the number of missing studies and computes the effect that these studies may have on the outcome of meta-analyses. Asymmetric studies were imputed from the left side of the plotted graph to identify the unbiased effect. Thereafter, these trimmed effects were refilled in the plotted graph and then the combined effect recalculated. In the present review, the alpha level was set at 5%.

Results
=======

A preliminary search on four academic databases resulted in a total of 921 studies, 90 more studies were included after the bibliography of these articles were screened ([Fig. 1](#f1-etm-0-0-9011){ref-type="fig"}). Thereafter, following exclusion of the duplicates and applying the inclusion criteria, a total of 17 studies were retained. In the included studies, 12 were randomized controlled trials ([@b32-etm-0-0-9011],[@b51-etm-0-0-9011]), whereas five were controlled clinical trials ([@b35-etm-0-0-9011],[@b62-etm-0-0-9011]). Significant reduction (P\<0.05) in depression and anxiety was reported in 13 of the included studies which received midwife-supported psychotherapy ([@b19-etm-0-0-9011],[@b32-etm-0-0-9011],[@b51-etm-0-0-9011],[@b52-etm-0-0-9011],[@b54-etm-0-0-9011],[@b60-etm-0-0-9011],[@b64-etm-0-0-9011]). Two studies reported an insignificant reduction (P\>0.05) ([@b53-etm-0-0-9011],[@b59-etm-0-0-9011]), and two studies reported no effect ([@b63-etm-0-0-9011],[@b65-etm-0-0-9011]), of midwife-supported psychotherapy on depression, anxiety and maternal health-status outcome during the antenatal stage of pregnancy. Qualitative and quantitative data were then extracted from all the studies and summarized in [Table I](#tI-etm-0-0-9011){ref-type="table"}.

### Risk of bias Randomized controlled trials

The risk of bias for the randomized controlled trials according to Cochrane\'s risk of bias assessment tool for randomized controlled trials is presented in [Table II](#tII-etm-0-0-9011){ref-type="table"}. The overall risk in the included studies was poor. The highest risk of bias was observed to be due to lack of blinding of the participants, researchers, outcomes, and due to lack of concealed allocation ([Fig. 2](#f2-etm-0-0-9011){ref-type="fig"}). A level of evidence of 1b was observed for all the included studies based on their experimental design.

### Controlled clinical trials

The prevalence of risk of bias for the controlled clinical trials according to Cochrane\'s risk of bias assessment tool for non-randomized controlled trials ROBINS-I is presented in [Table III](#tIII-etm-0-0-9011){ref-type="table"}. The overall risk in the included studies was again poor. The highest risk of bias was observed to be due to the lack of clarity in the confounding factors, and outcome measurement ([Fig. 3](#f3-etm-0-0-9011){ref-type="fig"}). Furthermore, the studies refrained from explaining the measures they undertook to manage missing data and/or analyses for intention to treat analysis. A level of evidence of 2b was observed for all the included studies based on their experimental design.

### Publication bias

The trim and fill procedure identified two missing studies on the left side of the mean effect ([Fig. 4](#f4-etm-0-0-9011){ref-type="fig"}). In addition, according to the random effects model, the point estimates and 95% confidence intervals for the evaluated parameters were -0.8 (-1.1 to -0.5). The trim and fill procedure report the imputed point estimate as -0.9 (-1.1 to 0.5).

### Participant information

A total of 6,193 pregnant women were evaluated in the studies included in this review. From these, a total of 1,636 women were a part of the experimental group where midwife-supported psychotherapy was administered, whereas 4,557 women were a part of the control group receiving conventional obstetric care. Eight of the included studies did not mention the age of the included sample ([@b19-etm-0-0-9011],[@b32-etm-0-0-9011],[@b51-etm-0-0-9011],[@b55-etm-0-0-9011],[@b56-etm-0-0-9011],[@b62-etm-0-0-9011],[@b63-etm-0-0-9011],[@b65-etm-0-0-9011]). However, from the studies that did report the age of their participants, the mean age of the included participants was 28.9±2.2 years for the experimental and 28.2±2.3 years for the control group.

### Assessment

Three studies assessed the influence of midwife-supported psychotherapy on depression alone ([@b55-etm-0-0-9011],[@b57-etm-0-0-9011],[@b64-etm-0-0-9011]), whereas six studies assessed its influence on anxiety ([@b19-etm-0-0-9011],[@b56-etm-0-0-9011],[@b59-etm-0-0-9011],[@b63-etm-0-0-9011],[@b65-etm-0-0-9011],[@b66-etm-0-0-9011]). Eight studies jointly evaluated the effects of midwife-supported psychotherapy on both depression and anxiety ([@b32-etm-0-0-9011],[@b51-etm-0-0-9011],[@b52-etm-0-0-9011],[@b54-etm-0-0-9011],[@b58-etm-0-0-9011],[@b60-etm-0-0-9011],[@b61-etm-0-0-9011],[@b66-etm-0-0-9011]). The average baseline, follow-up assessments for the included studies was performed at 19.8±2.3 and 35.7±2.3 weeks, respectively. However, from the included studies six did not report the initial baseline stage of assessment ([@b19-etm-0-0-9011],[@b54-etm-0-0-9011],[@b55-etm-0-0-9011],[@b60-etm-0-0-9011],[@b63-etm-0-0-9011],[@b64-etm-0-0-9011]), whereas eleven did not report the stage at which the follow-up assessment was performed ([@b19-etm-0-0-9011],[@b32-etm-0-0-9011],[@b51-etm-0-0-9011],[@b55-etm-0-0-9011],[@b60-etm-0-0-9011],[@b63-etm-0-0-9011]).

### Intervention

In the included studies, midwife-supported psychoeducation counselling was administered by 12 studies ([@b19-etm-0-0-9011],[@b32-etm-0-0-9011],[@b52-etm-0-0-9011],[@b57-etm-0-0-9011],[@b63-etm-0-0-9011]). Four studies used midwife-supported cognitive behavioral therapy ([@b51-etm-0-0-9011],[@b54-etm-0-0-9011]), and one study used midwife-supported self-regulation therapy ([@b53-etm-0-0-9011]), for managing depression and anxiety during the antenatal stage of pregnancy.

### Meta-analysis reports Depression

Depression was assessed in 10 studies ([@b32-etm-0-0-9011],[@b51-etm-0-0-9011],[@b53-etm-0-0-9011],[@b57-etm-0-0-9011],[@b58-etm-0-0-9011],[@b60-etm-0-0-9011],[@b61-etm-0-0-9011],[@b64-etm-0-0-9011]). In those studies, data from 761 participants were assessed in the experimental group receiving midwife-supported psychotherapy as compared to 833 in the control group. The assessment of depression was performed in six studies using the Edinburg perinatal depression scale ([@b32-etm-0-0-9011],[@b51-etm-0-0-9011],[@b54-etm-0-0-9011],[@b60-etm-0-0-9011],[@b61-etm-0-0-9011],[@b64-etm-0-0-9011]), and one study each using Zung self-rating depression scale ([@b58-etm-0-0-9011]), hospital anxiety-depression scale ([@b53-etm-0-0-9011]), Beck depression inventory ([@b55-etm-0-0-9011]), and self-efficacy questionnaire ([@b54-etm-0-0-9011]). An across group, random-effect analysis ([Fig. 5](#f5-etm-0-0-9011){ref-type="fig"}) revealed a large negative and significant effect of midwife-supported psychotherapy on depression as compared to conventional obstetric care (g: -0.909, 95% CI: -1.401 to -0.416, P=0.001) with moderate heterogeneity (I^2^: 54%).

### Anxiety

Anxiety was assessed in nine studies ([@b32-etm-0-0-9011],[@b51-etm-0-0-9011],[@b53-etm-0-0-9011],[@b54-etm-0-0-9011],[@b56-etm-0-0-9011],[@b58-etm-0-0-9011]). In those studies, data from 778 participants were assessed in the experimental group receiving midwife-supported psychotherapy as compared to 694 in the control group. The assessment of anxiety was performed by two studies each using the Wijma delivery expectancy scale ([@b60-etm-0-0-9011],[@b61-etm-0-0-9011]), state trait anxiety inventory scale ([@b32-etm-0-0-9011],[@b58-etm-0-0-9011]), one study each using hospital anxiety-depression scale ([@b53-etm-0-0-9011]), perceived stress scale ([@b51-etm-0-0-9011]), self-efficacy questionnaire ([@b54-etm-0-0-9011]), pregnancy worry and stress scale ([@b56-etm-0-0-9011]), and fear of birth scale ([@b59-etm-0-0-9011]). An across group, random-effect analysis ([Fig. 6](#f6-etm-0-0-9011){ref-type="fig"}) revealed a medium negative and significant effects of midwife-supported psychotherapy on anxiety as compared to conventional obstetric care (g: -0.821, 95% CI: -1.296 to -0.346, P=0.001) with negligible heterogeneity (I^2^: 24%).

### Maternal health-status outcome

Maternal health-status outcome was assessed in two studies ([@b52-etm-0-0-9011],[@b65-etm-0-0-9011]). Both the studies used EQ-5D scoring to assess health-status outcome. Data from 102 participants were assessed in the experimental group receiving midwife-supported psychotherapy as compared to 106 in the control group. An across group, random-effect analysis ([Fig. 7](#f7-etm-0-0-9011){ref-type="fig"}) revealed a small positive and non-significant effects of midwife-supported psychotherapy on health-status outcome as compared to conventional obstetric care (g: 0.172, 95% CI: -0.098 to 0.443, P=0.213) with no heterogeneity (I^2^: 0%).

Discussion
==========

To the best of our knowledge, this review has for the first time evaluated the effects of midwife-supported psychotherapy on depression, anxiety and maternal health-status outcome during the antenatal stage of pregnancy. We report a beneficial effect of midwife-supported psychotherapy as compared to conventional obstetric care for alleviating depression and anxiety. Moreover, we report beneficial effects of midwife-supported psychotherapy for enhancing maternal health-status during the antenatal stage of pregnancy.

In the past decade, psychotherapeutic interventions have been extensively used as the first line of treatment to manage depression and anxiety during pregnancy ([@b67-etm-0-0-9011],[@b68-etm-0-0-9011]). Predominantly, the ability of this approach has been favored because of its capability to avoid pharmacological complications ([@b69-etm-0-0-9011]). Wikner *et al* ([@b70-etm-0-0-9011]), for instance, reported the use of antidepressants such as Benzodiazepines during the antenatal stage of pregnancy to be highly associated with increased risks of poorer maternal health, fetal defects and congenital malformations ([@b71-etm-0-0-9011]). Furthermore, the use of psychotherapeutic interventions has been preferred because of their ability to enhance maternal motivation ([@b72-etm-0-0-9011]), allowing self-regulation of thoughts ([@b73-etm-0-0-9011]), and restructuring of negative emotions ([@b74-etm-0-0-9011]). In a systematic review, Sockol ([@b75-etm-0-0-9011]) reported that of all the psychotherapeutic interventions the efficacy of cognitive psychotherapy was far more superior in reducing and preventing the onset of depression during the later stages of pregnancy. The author mentioned that the complex cognitive procedures during cognitive psychotherapy could promote the development of a flexible and adaptive problem-solving approach for the patient which then, in turn, could be used to effectively reduce depression and anxiety ([@b75-etm-0-0-9011],[@b76-etm-0-0-9011]). Nevertheless, the use of these effective interventions has been marred by the shortfalls in terms of specialist personnel and finances especially in low- and middle-income countries ([@b77-etm-0-0-9011],[@b78-etm-0-0-9011]).

To counteract these detrimental effects, the use of non-specialist staff such as midwives for delivering psychotherapeutic interventions during the antenatal stage of pregnancy has been recommended in literature ([@b79-etm-0-0-9011]). Brugha *et al* ([@b32-etm-0-0-9011]), for instance, reported a substantial reduction in anxiety and depression with trained midwife-supported psychotherapy. The authors of that study reported that higher compliance, accessibility and confided emotional support offered by the midwives to be the main reasons behind these effects. Further work by Beattie *et al* ([@b51-etm-0-0-9011]) reported reduced depression and anxiety with midwife-supported behavioral therapy. Authors suggested that midwife-supported behavioral therapy could promote an enhanced state of acceptability during childbirth, which, in turn, could enhance the experience of labor ([@b51-etm-0-0-9011],[@b82-etm-0-0-9011]). In addition, a compassionate midwife-mother bonding could be an important reason which would have allowed enhancements in self-acceptability, awareness and social independence. In the current meta-analyses, we too observed large effect reduction in the levels of depression (Hedge\'s g: -0.909) and anxiety (g: -0.821) with midwife-supported psychotherapy.

In addition to reducing psychosomatic manifestations, midwife-supported therapy has also been reported to have beneficial effects on overall maternal health ([@b33-etm-0-0-9011],[@b80-etm-0-0-9011]). We presume that the ability of midwife-supported care to effectively impart antenatal care education could be a main reason behind its ability to enhance maternal health. Turkstra *et al* ([@b65-etm-0-0-9011]) reported that midwife-supported psychoeducation was, not only efficient in minimally enhancing the maternal health-outcomes (EQ-5D scores), but was also competent in reducing costs towards obstetric care. Accordingly, a recent Cochrane review also reported benefits of midwife-supported care on maternal health. The authors mentioned that mothers receiving midwife-supported care during the antenatal stage of pregnancy were less likely to experience severe labor-related pains and discomfort ([@b83-etm-0-0-9011]). Our findings concerning maternal-health outcomes are in line with the existing literature. In this present meta-analysis, we encountered small beneficial effect of midwife-supported psychotherapy for enhancing maternal health-status outcome (g: -0.998).

Finally, in the present literature review a few limitations persist. Firstly, this systematic review was not registered in a prospective registry such as PROSPERO. The reason for this lack of registration was that the communication delays from PROSPERO affected the preset project deadlines. Therefore, we decided to commence with the publication of this review even without the registration. We understand that this may raise questions concerning validity of this review. Secondly, a scarcity of statistical data in the included studies could have biased our interpretations concerning the influence of midwife-supported psychotherapy on maternal health-status outcome. The evaluation of health-status outcome was performed in only two studies including a total of 102, 106 women in the experimental and control groups, respectively. In this instance, the outcome due to a small sample size could possibly influence the results due to a type II error ([@b84-etm-0-0-9011]). We recommend future studies to address this paucity of data by evaluating health-status outcomes and sharing descriptive statistics in open access data repositories. Thirdly, as we incorporated broad inclusion criteria in our review study, we were able to include a wide range of studies assessing different midwife-supported psychotherapeutic interventions with different assessment tools. Due to this, moderate heterogeneity, i.e., 54% was observed in one of the meta-analysis reports analyzing the effects of midwife-supported psychotherapy on depression. Therefore, we would strongly recommend our readers to carefully interpret these results.

In conclusion, this systematic review and meta-analysis provides a 1b level of evidence for the randomized controlled trials and a 2b level of evidence for non-randomized controlled trials to support the use of midwife-supported psychotherapy to reduce depression, anxiety and enhance maternal health outcomes during the antenatal stage of pregnancy. The findings from the current meta-analyses can have widespread implications for developing best practice antenatal care approaches worldwide. However, further investigations are required to verify our findings.
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###### 

Characteristics of the included studies.

  Author (Ref)                                Age: mean ± SD years         Sample size          Assessment                                                                        Intervention (sessions)                                              Control group                             Stage of assessment                            Outcome
  ------------------------------------------- ---------------------------- -------------------- --------------------------------------------------------------------------------- -------------------------------------------------------------------- ----------------------------------------- ---------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------
  Daley *et al* ([@b53-etm-0-0-9011])         Exp: 29.4±5 Ct: 29.7±5.2     Exp: 329 Ct: 327     Hospital anxiety and depression scale                                             Midwife-supported self-regulation intervention (8)                   Conventional obstetric care               Baseline: 10-14 weeks Follow-up: 38 weeks      Reduction in hospital anxiety and depression scores for Exp as compared to Ct
  Hildingsson *et al* ([@b62-etm-0-0-9011])   Exp: - Ct: -                 70                   Fear of birth scale                                                               Midwife-supported psychoeducation counselling (-)                    \-                                        Baseline: 8 weeks Follow-up: 36 weeks          Significant reduction in fear of birth score with midwife-supported counselling
  Rondung *et al* ([@b59-etm-0-0-9011])       29.6±4.8 Exp: - Ct: -        Exp: 131 Ct: 127     Fear of birth scale                                                               Midwife-supported psychoeducation counselling (2-4)                  Guided internet based cognitive therapy   Baseline: 20-25 weeks Follow-up: 30-36 weeks   Reduction in fear of birth scores for Exp as compared to Ct
  Ghasemi *et al* ([@b54-etm-0-0-9011])       Exp: 25.8±4.8 Ct: 26.8±3.4   Exp: 30 Ct: 30       Self-efficacy questionnaire score for fear and anxiety                            Midwife-supported cognitive behavioral therapy (4)                   Conventional obstetric care               Baseline: - Follow-up: 37-40 weeks             Significant reduction in self-efficacy questionnaire for fear and anxiety for Exp as compared to Ct
  Kildea *et al* ([@b57-etm-0-0-9011])        Exp: 30.8±4.6 Ct: 31.3±5.2   Exp: 55 Ct: 71       Edinburgh perinatal depression scale                                              Midwife-supported psychoeducation counselling (-)                    Conventional obstetric care               Baseline: 14 weeks Follow-up: -                Significant reduction in Edinburg postnatal depression score in Exp as compared to Ct
  Turkstra *et al* ([@b65-etm-0-0-9011])      Exp: - Ct: -                 Exp: 89 Ct: 31       Wijma delivery expectancy scale, EQ-5D                                            Midwife-supported psychoeducation counselling (-)                    Conventional obstetric care               Baseline: 16-21 weeks Follow-up: -             No effect on Wijma delivery expectancy scale, EQ-5D scores in Exp as compared to Ct
  Kaboli *et al* ([@b56-etm-0-0-9011])        18-35 Exp: - Ct: -           Exp: 31 Ct: 31       Pregnancy worries and stress questionnaire                                        Midwife-supported cognitive behavioral therapy and counselling (6)   Conventional obstetric care               Baseline: 20-32 weeks Follow-up: -             Significant reduction in pregnancy worries and stress questionnaire score in Exp as compared to Ct
  Beattie *et al* ([@b51-etm-0-0-9011])       Exp: - Ct: -                 Exp: 11 Ct: 11       Perceived stress scale, Edinburg perinatal depression scale                       Midwife-supported mindful cognitive therapy (-)                      Conventional obstetric care               Baseline: 24-38 weeks Follow-up: -             Significant reduction in perceived stress scale score and Edinburg postnatal depression scale in Exp as compared to Ct
  Brugha *et al* ([@b32-etm-0-0-9011])        Exp: - Ct: -                 Exp: 126 Ct: 103     State trait anxiety inventory, Edinburg perinatal depression scale                Midwife-supported psychoeducation counselling (-)                    Conventional obstetric care               Baseline: 12 weeks Follow-up: -                Significant reduction in state trait anxiety inventory score and Edinburg perinatal depression score in Exp as compare to Ct
  Jesse *et al* ([@b55-etm-0-0-9011])         Exp: 24.9±5.6 Ct: 25.1±5.3   Exp: 72 Ct: 74       Edinburg perinatal depression scale, Beck depression inventory                    Midwife-supported cognitive-behavioral therapy (6)                   Conventional obstetric care               Baseline: - Follow-up: -                       Significant reduction in Edinburg perinatal depression score, Beck depression inventory in Exp as compare to Ct
  Rouhe *et al* ([@b60-etm-0-0-9011])         Exp: - Ct: -                 Exp: 131 Ct: 240     Edinburg perinatal depression scale, Wijma delivery expectancy scale              Midwife-supported psychoeducation counselling (-)                    Conventional obstetric care               Baseline: - Follow-up: -                       Significant reduction in Wijma delivery expectancy score, Edinburg perinatal depression scale in Exp as compared to Ct
  Larsson *et al* ([@b63-etm-0-0-9011])       Exp: - Ct: -                 Exp: 70 Ct: 866      Self-reported childbirth fear questionnaire                                       Midwife-supported psychoeducation counselling (-)                    Conventional obstetric care               Baseline: - Follow-up: -                       No effect on self-reported childbirth fear questionnaire in Exp
  Toohill *et al* ([@b61-etm-0-0-9011])       Exp: 29±5.9 Ct: 29.2±4.9     Exp: 101 Ct: 97      Edinburg perinatal depression scale, Wijma delivery expectancy scale              Midwife-supported psychoeducation counselling (-)                    Conventional obstetric care               Baseline: 24 weeks Follow-up: 36 weeks         Significant reduction in Wijma delivery expectancy score in Exp as compared to Ct Reduction in Edinburg perinatal depression scale in Exp as compared to Ct
  Burns *et al* ([@b52-etm-0-0-9011])         Exp: 30.1±6.2 Ct: 28±5       Exp: 18 Ct: 18       Edinburg perinatal depression scale, EQ-5D                                        Midwife-supported psychoeducation counselling (-)                    Cognitive therapy                         Baseline: 15 weeks Follow-up: 33 weeks         Significant enhancement in EQ-5D scores for Exp as compared to Ct Significant reduction in Edinburg perinatal depression score in Ct as compared to Exp
  Ngai *et al* ([@b64-etm-0-0-9011])          Exp: 32.1±3.7 Ct: 30.5±3.7   Exp: 92 Ct: 92       Edinburg perinatal depression scale                                               Midwife-supported psychoeducation counselling (-)                    Conventional obstetric care               Baseline: - Follow-up: -                       Significant reduction in Edinburg perinatal depression score in Exp as compared to Ct
  Waldenström *et al* ([@b19-etm-0-0-9011])   Exp: - Ct: -                 Exp: 240 Ct: 2,422   Pregnancy worries and stress questionnaire, Edinburg perinatal depression scale   Midwife-supported psychoeducation counselling (-)                    Conventional obstetric care               Baseline: - Follow-up: -                       Significant reduction in pregnancy worries and stress, Edinburg perinatal depression score in Exp as compared to Ct
  Middlemiss *et al* ([@b58-etm-0-0-9011])    Exp: 28.8±5.9 Ct: 26±3.5     Exp: 40 Ct: 17       Zung depression scale, State trait anxiety inventory score                        Midwife-supported psychoeducation counselling (-)                    Conventional obstetric care               Baseline: 35 weeks Follow-up: -                Significant reduction in State trait anxiety score in Exp as compared to Ct Reducing in Zung depression score in Exp as compared to Ct

Ex; Experimental group, Ct: Control group.

###### 

Quality of the analyzed studies according to the Cochrane risk of bias assessment tool for randomized controlled trials.

  Study                                      Random sequence generation   Concealment of allocation   Blinding   Blinding of outcome   Incomplete outcome data   Selective reporting   Other bias   Level of evidence
  ------------------------------------------ ---------------------------- --------------------------- ---------- --------------------- ------------------------- --------------------- ------------ -------------------
  Daley *et al* ([@b53-etm-0-0-9011])        \+                           \+                          \-         \+                    \+                        \+                    \+           1b
  Rondung *et al* ([@b59-etm-0-0-9011])      \+                           \-                          \-         ?                     \+                        \+                    \+           1b
  Ghasemi *et al* ([@b54-etm-0-0-9011])      \+                           \-                          \-         ?                     \+                        \+                    \+           1b
  Kildea *et al* ([@b57-etm-0-0-9011])       \-                           \+                          \-         \+                    \+                        \+                    \+           1b
  Kaboli *et al* ([@b56-etm-0-0-9011])       \+                           \-                          \-         ?                     \+                        \+                    \+           1b
  Beattie *et al* ([@b51-etm-0-0-9011])      \+                           \+                          \+         ?                     \+                        \+                    \+           1b
  Brugha *et al* ([@b32-etm-0-0-9011])       \+                           \+                          \-         ?                     \+                        \+                    \+           1b
  Jesse *et al* ([@b55-etm-0-0-9011])        \+                           ?                           \-         ?                     \+                        \+                    \+           1b
  Rouhe *et al* ([@b60-etm-0-0-9011])        \+                           ?                           ?          ?                     \-                        \+                    \+           1b
  Toohill *et al* ([@b61-etm-0-0-9011])      \+                           ?                           \-         \-                    \-                        \+                    \+           1b
  Burns *et al* ([@b52-etm-0-0-9011])        \+                           \+                          ?          ?                     \+                        \+                    \+           1b
  Middlemiss *et al* ([@b58-etm-0-0-9011])   \+                           ?                           \+         ?                     \+                        \+                    \+           1b

-, high risk of bias; +, low risk of bias; ?, unclear risk of bias.

###### 

Quality of the analyzed studies according to the Cochrane risk of bias assessment tool for non-randomized controlled trials ROBINS-I.

  Study                                        Confounding bias   Selection bias   Deviation from intended intervention   Missing data   Measurement in outcome   Selection of reported result   Classification of intervention   Level of evidence
  -------------------------------------------- ------------------ ---------------- -------------------------------------- -------------- ------------------------ ------------------------------ -------------------------------- -------------------
  Hildingsson, *et al* ([@b62-etm-0-0-9011])   ?                  \+               \+                                     \-             \+                       \+                             \+                               2b
  Turkstra *et al* ([@b65-etm-0-0-9011])       \+                 \+               \-                                     \-             \-                       ?                              \+                               2b
  Larsson *et al* ([@b63-etm-0-0-9011])        ?                  \-               ?                                      \-             \-                       \+                             \+                               2b
  Ngai *et al* ([@b64-etm-0-0-9011])           \+                 \+               ?                                      \-             \+                       \+                             \+                               2b
  Waldenström *et al* ([@b19-etm-0-0-9011])    \+                 ?                ?                                      \-             \-                       ?                              \+                               2b

-, high risk of bias; +, low risk of bias; ?, unclear risk of bias.
